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Abstract 
Highly efficient absorbents for CO2 capture from the flue gas of power station were developed. The development of 
absorbent for CO2 separation is the one of the core technologies in the manner of chemical absorption. In this study, 
novel absorbents for post-combustion CO2 capture gave the fast absorption rate, higher absorption capacity and fast 
stripping rate than those of MEA which is the representative chemical absorbent for CO2 separation. In addition, the 
newly developed absorbents have been evaluated their capability for CO2 separation by absorption screening test, 
VLE and their applications to pilot plant test. At pilot plant test, it was possible to reduce the operation energy of 
facility because KoSol-1 & 2 needed 1 ~ 2  oC lower temperature of stripper, which have possess more than 50% of 
total energy required in CO2 separation process, than that of MEA when the newly developed absorbents, KoSol-1 
& 2, were used as an absorbent, respectively. In the case of KoSol-2, the removal efficiency of CO2 was higher than 
that of MEA even in the 2 oC lower stripper temperature. 
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1. Introduction 
It is quite important to develop a highly efficient absorbent for capturing CO2 in post-combustion process from a 
global environment point of view.  In the field of post-combustion CO2 capture, the development of absorbent for 
CO2 separation from mixed flue gas is the one of core technologies. In general, the selection of a suitable absorbent 
is the key factor to reduce the energy required in post-combustion CO2 separation process because an absorbent can 
control the operation condition of total process. The use of an efficient absorbent having the characters such as fast 
absorption/stripping rates, higher absorption capacity and lower stripping temperature can reduce the amounts of 
absorbent used and operation temperature of stripper which could afford the amount of energy consumed in total 
process eventually.  
 
For many years, various alkanolamines have been used in industrial processes to separate carbon dioxide from 
mixed flue gases. Among them, MEA (monoethanolamine) has been considered as a representative material because  
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it has good characteristics such as fast absorption rate to carbon dioxide, easily available chemical and relatively 
high boiling point. But, MEA has some drawbacks such as relatively high corrosivity and degradation at the same 
time. The major problem caused by the use of MEA as an absorbent in post-combustion manner is that MEA could 
require high energy consumption at the stripping stage for its strong bond strength and non-steric repulsion with 
CO2 (Figure 1) even though MEA is still one of the most strong candidates among various materials including 
alkanolamine, metal carbonate and so on at the present time.  The high energy consumption at stripper could lead to 
the reduction of output of electricity at power station. 
 
Therefore, many of the research groups have been attempted to develop new types of chemical absorbent for the 
enhancement of conventional alkanolamine absorbents, especially MEA. The objective of this study is also to 
investigate the new candidates for CO2 capture from mixed flue gas in post-combustion manner. To develop post-
combustion CO2 absorbents, IEA CCC suggested the requirements for excellent chemical absorbents such as higher 
CO2 capacity, fast absorption and stripping rates, lower corrosivity and degradation rates, volatility of chemical, and 
reduced regeneration energy. 
 
In this study, novel absorbents for post-combustion CO2 capture gave the fast absorption rate, higher absorption 
capacity and fast stripping rate than those of MEA which is the representative chemical absorbent for CO2 
separation. In addition, the newly developed absorbents have been evaluated their capability for CO2 separation by 
absorption screening test, VLE and their applications to pilot plant test. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1. Comparision of MEA and sterically hindered amine 
 
2. Absorbent screening 
To select suitable candidates, we first probed various chemical’s absorption/stripping rates and absorption 
capacities to carbon dioxide using 2-fold gas burette-type apparatus which was connected to absorption/stripping 
reactor. As shown in Figure 2, KoSol-2 (2.00M) gave the faster absorption and stripping rates than those of MEA 
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(2.45M) among more than 80 materials probed. Meanwhile, KoSol-1 (2.00M) gave the similar experimental results 
to MEA in spite of its low concentration. The screening tests were conducted at 40 oC for 90 min (absorption 
condition) and at 80 oC for 30 min (stripping condition), respectively. Namely, the reactor filled with a candidate 
material was placed water bath maintained at 40 oC. Then, CO2 in gas burette was fed into the absorbent for 90 min. 
After the end of absorption, the water bath changed to pre-heated (80 oC) one prepared in advance immediately. And 
then stripping (desorption) test was started at 80 oC for 30 min. These results encouraged us to attempt the 
experiments of vapor-liquid equilibrium about MEA and KoSol-1&2 for evaluating the absorption/stripping 
capacities of above-mentioned materials. The VLE data were shown in Figure 3. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2. Selected screening results of MEA                 Figure 3. VLE data of MEA and KoSol-1&2 at  
and KoSol-1&2.                                                               35 oC and 120 oC.  
 
 
 
3. VLE and Pilot test 
As shown in Figure 3, KoSol-2 gave the higher absorption capacity for CO2 than that of MEA at lower 
temperature (right side, absorption condition). In the case of KoSol-1, the absorption capacity was similar to that of 
MEA. These results strongly supported the results of screening test in Figure 2. At high temperature (stripping 
condition), the loading ratios of KoSol-1&2 were smaller than that of MEA. These phenomena mean that the 
cleavage of chemical bonds between KoSol-1&2 and CO2 could be easily occurred than that of MEA at the same 
experimental condition. In general, the N-C bond cleavage of carbamate which is generated in situ by the reaction of 
an absorbent with CO2 is very important because it could affects the regeneration of absorbent, the amount of energy 
required at stripper. 
 
In addition, MEA and KoSol-1&2 were tested their absorption capacities for CO2 in pilot plant (2 t-CO2/d). In the 
case of KoSol-2, it gave the 15~20% higher removal efficiency of CO2 than MEA although the pilot plant used was 
designed to MEA.  
 
4. Conclusions 
To develop the effective CO2 absorbents, various candidates were probed in lab. and pilot scale. As preliminary 
results, we have developed efficient chemical absorbents, KoSol-1&2, although the additional experiments were 
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needed. Forthcoming research by the authors will attempt to reduce the cost and energy requirement of advanced 
solvents based on KoSol. 
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